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Debate wagers on whether exp it u r e  for ~ e r o - ~ p a ~  

generatres inputs  u s e f u P  to the adminis t ra t ion of public system 

of t h i s  debate r s l a t e s ' p r i m a r l y  t o  the  pr 

expenditure or expenditure f o r  space explorat ion,  and 

as t o  whether expenditure f o r  such purposes might not better be 

a l loca ted  f o r  direct research on such pressing  rob^^^ as waste 

disposal ,  crime cont ro l ,  welfare adminis t ra t ion,  %he wap again& 

poverty, and s l u m  traffic cont ro l ,  Th i s  question is p e r i p h e r a l l y .  

our concern here, For o u r  t h e s i s  may be that  spin-off from these 

d i r ec t ions  though not  made specifically f o r  these purposes, i nd i r ac  

generates technology and innovation u s e f u l  i n  solving such public 

issues, Since the  cont rac t ing  system employing p r i v a t e  research a 

development e f f o r t  plays t h e  r o l e  it does i n  these f ie lds ,  w e  m 

w e l l  ask what oan be t h e  cont r ibu t ion  of the  p r iva t a  s e c t o r  t o  t h e  

areas, Th i s  is a broad questiqn, Research we are conducting suggs 

leven areas of poss ib le  impact.of space e f f o r t  on t h e  eommunity.z 

. These remarks are confined t o  t h e  area of innovation and ehan 

generated by t h e  aero-space industry,  It has general ly  been assume 

eatest s c i e n t i f i c  and i n d u s t r i a l  revolut iowoccurrsd 

t h e  end of t h e  Middle Ages and t h a t  t h e  greatest i n d u s t r i a l  c h a ~ ~  

occurred i n  t h e  Eighteenth Century. 

two more s i g n i f i c a n t  sh t ien t i f ic  revolutions.  

the  Second World W a r ,  It was f n  t h i s  period tha t  t h e  first great 

Paper prepared for  t h e  panel on "Knowledge for Sale*' a t  

But t h e  world has gone t ~ o u ~ h  
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based i n d u s t r i e s  rose. Siace 1945, the  world began perhaps BE) eve 

' greater r0voJiut 0x1, however, 

Evidence of t h i s  is t h e  fact that i n  t h e  period before the 

World W a r  the  pe c a p i t a  rate of i nc ream in ONP i n ' n o  country was mor 

t h a t  2.3%. In the post World Bar XI period, the' per capit 

increase i n  

States, whex per capita income was h ~ ~ h e s t ~  On t h f  

tecbnologic s in the  United States has not 

as e1sewhere. Yet  despite rates 09 growth, an article i n  the  

~ Q m e s  point  1; the  $739,5 b i l l i o n  GNP of the  United States 

more than equals t h e  total combined CNP of tb0 U$3BR9s $333 b i  

West Germanyes $119.4 b i l l i o n ,  U . X ' s  $103.3 b i l l i o n ,  Japan's 

st count r ies  w a s  as high as 8% though no 

. . b i l l i o n  and FlFance*Zsr $90.4 bi l1 ion . l  q r ther ,  the  Un&ted States i 

assuming comand of the  f u t u r e  by its gr ip  on "high technologiestt-- 

computers, microelectronics ,  space, communications, nuclear 0 

air-craft. Euxpoe may be ahead i n  ground t r anspor t a t ion ,  high 

vol tage transmission of electric energy and on par wi th  t h e  Unite 

States i n  metallurgy, plastics, and synethtatic f ibers,  It is b 

bn t h e  manufacture of computers, computer cont ro l led  machine 

j e t  aircraft sateilite communicat i ons ,  semiconductors and 

microelectronics.  

Among the f a c t o r s  accounting f o r  differences i n  Eurgoean 

and United States technology, there is an hypothesis that these 

d i f  f erenoes ax0 e t o  management organizat ion.  and emphasis on 

competition i n  t h e  United S t a t e s  as compared wi th  Europe, 

bypothisized that  cont r ibu t ions  of t h e  p r i v a t e  sector are 

important. 

development expenditures.  

Earpeeially important are government supported 

Hence, f t  is 
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The “marriagev9 of t h e  u i t y ,  indus t ry ,  a 

product engineerp and government supervisor  

of no small importance. T h i s  management 

research toward us or i en ted  objec t ives .  More reJevant t o  o u r  co 

is it has enabled n-off.in management and planning, 

As w e  review earch speriding, we fi 

support is highest aircraf t , missiles and i n  electrical equipment 

and communications, I% is low i n  chemical, motor vehic le  and 

t r anspor t a t ion ,  machinary, s c i e n t i f i c  instruments and petroleum,. 

In t e re s t ing ly  enough t h e  ex ten t  of research expenditure is i n  t h i s  order, 

The federal government is t h e  major support f o r  research expendi tures  

i n  t h e  United S t a t e s ,  Bu t  it is industry which is undertaking w f t  

t h i s  support t h e  major research burden,  $12.7 b i l l i o n  worth, a8 

compared t o  $2.4 b i l l i o n  be ing  done by government i t s l a f ,  $1.7 

b i l l i o n  by u n i v e r s i t i e s  and $.53 b i l l i o n  by independent labs, 

There can, therefore, be no quest ion tha t  p r i v a t e  indus t ry  is 

making a major cont r ibu t ion  i n  these f e d e r a l l y  supported areas and 

‘ t h a t  there has accumulated a v a s t  amount of knowledge $or sale. 

Aerospace sales last year exceeded $20 b i l l i o n  fdr t h e  tchird 

successive year. Some evident ly  are buying t h i s  knowledge. Of s m a l l  

proport ions b u t  of extreme i n t e r e s t  t o  us here are t h e  sales made by 

t h e  aerospace i n d u s t r i e s  t o  t h e  s ta te  of Cal i forn ia  aimed a t  so lv ing  

major social problems. 

The con t r ibu t ion  of t h e  System Development Corporation i n  r e ~ i e w i n  

urban information systems f o r  the Department of Housing and Urban 

Development holds  eat promis& Major automated systems that 

been used i n  metropolitan area planning and programming w i l l  be 
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reviewed i n  t h i s  study, A report recommending s tandards fo r  federal 

support of such systems w i l l  be made, 

In New York, Governor Rockefeller has re 

of a c e n t r a l  data bank to se rve  state and mun 

p r iva t a  agencies. He has also recommended t h e  development of 

computer systems to enable t h e  s ta te  t o  make e f f e c t i v e  u s e  of modern 

technology, New York City is undertaking a major reorganizat ion of 

local government i n  which a counci l  composed of aero-space t r a i n e d  

persons is being employed, 

There are, therefore, many attempts being made t o  h i r e  t h e  

knowledge gained from aero-space efforts. These ef for t s  are important 

as showing spin-off capabilllty i n  t h e  face of the fact t h a t  60% of t h e  

t o t a l  research and development effort of t h e  UlaAted States is ehannefed 

i n t o  space-mili tary operat ions.  

X t  is extremely important t h a t  spin-o$Z ''ganera.l;@d from these 

sources be made ava i l ab le  and its technology t r ans fe r r ed  as expedi t ious ly  

as poss ib le  t o  c i v i l i a n  sectors. In t h e  l i g h t  of the.problems f a c i n g  

o u r  urban soc ie ty  and i n  t he  l i g h t  of t h e  high man-power absorbing 

area of government, it is a l l  the more important t ha t  w e  search for 

p o t e n t i a l  spin-off of technique and technology cont r ibu t ions  t o  

government , 

Xn these contexts ,  cont r ibu t ions  by t h e  aero-space indus t ry  t o  

government is a l l  t h e  more meaningful, 

It is also c e r t a i n l y  t r u e  t h a t  following upon research and development 

expenditure In t he  aero-space sector,  the  impact of technological  change 

has:been among t h e  greatest in this-area,,. This is in c o n t r a s t  t o  direct 



research  on water a 

hedsth or  education 
-. 

Now o u r  basic 

space complex may 

ahead of ot;her pr 

of advances i n  go quest ion as t o  

whether. any pay-o 

accrue t o  t h e  e x i s t i n g  generation. xpedi t ing technology t r a n s f e r  is 

a problem of no s 

of change are needed. 

There is some hope t h a t  tho pr  ess of adapta t ion  t o  innovatioln 

can be expedited s i n c e  a s t u d y  by Frank* Lynn of twenty major 

technological  innovations d u r i n g  the past 60 t o  70 years  i n d i c a t e s  

t h a t  every step of technological  development and d i f fus s ion  has 

accelerated, Thus: 

, .  

h 

+ .  

1, The average t i m e  span bstween the i n i t i a l  discovery of a new 
innovation and r e c o g n i t i o n  of c o m e r i c a l  p o t e n t i a l  decreased 
from 30 years  i n  t h e  1880-1919 period t o  16 years for t h e  post 
World War I per iod t o  9*years*  f o r  t h e  post  World War I1 period. 

2. The t i m e  requi red  t o  
i n t o  a eommerCLal pr or process  decreased from 7 to 5 years  
during t h e  60-70 ye 

3. The rate of d i f f u s i o n  f o r  teehnofogical  innovation introduced 
d u r i n g  t h e  pos t  World War 11 per iod  w a s  twice the ra te  &or 
post  World War I innovation and f o u r  t i m e s  the  rate f o r  
innovation introduc ur ing e a r l y  p a r t  of the  cu r ren t  
century.  

Our  quest ion assuming expedi ous t r a n s f e r ,  might be p a r t i c u l a r l y  

slate a basic t echn ica l  discovery 

in t he  l i gh t  of t h e  need for b e t t e r  adminis t ra t ion ,  what can governments 

l e a r n  from t h e  aero-space indus t ry  indofar  as management techniques and 

technology is concerned. In some q u a r t e r s  it might almost be %reason t o  

1 
Boulding, Kenneth. *'Xs Scarc i ty  Dead." The Public I n t e r e s t  
NO;5, Fall, 1966, Po 38. 



qua l i fy  any s ta tements  w e  might makc) as t o  the  ex ten t  of cont 

by the  p r i v a t e  sector. 

system, we are f v c e l y  p ro tec t ive  of t h e  in 

evolved t o  p ro te  

p r i v a t e  e n t e r p r i  

We Americans take 9uc4 pr 
e 

Y e t  we a l l  s u r e l y  m u s t  accep.t: t h a t  we are l i v i n g  i n  a 

economy, though the en te rp r i ze  por t ion  must csnt inue t o  dominate, 

i f  indeed it can be d i s t i n g u i  

On a broad generalized and canqeptual l e v e l ,  d i s t i n c t f o n s  

between public and p r i v a t e  adminis t ra t ive  systems and the  management 

components thereof cannot be i d e n t i f i g d  easily,  It may be when w e  

get t o  t h e  nu t s  and bol t s  of planning, organizing, s t a f f i n g ,  

coordinat ing,  budgeting, and information processing both for 

within t h e  organizat ion and relatjng t o  the publjlcs served OUR problems 

become s t i cky ,  Perhaps most stscky a+?@ the problems sf the  de t a i l ed  

decision-making segments of an org@nizPt@m, t h e  management component. 

To understand p o t e n t i a l  cont r ibu t ions  of t h e i p r i v a t e  sector<.it 

is re levant  to n o t e  that  r ep lac ing  a behavioral ,  environmental, 

s t r u c t u r a l  emphasis i n  governmental management and adminis t ra t ion  is a 

systems emphasis.1 

clash between t h e  *q1ine5tr, sequent ia l ,  p rofess iona l ,  i n d i v i d u a l i s t i c ,  

mechanical technology by t h e  new i q t a n t a n e o u s ,  t o t a l l y  involving, 

aznaturistic xerographic, mass, eleatropic technology, The whole 

landscape of social organiza t ion  i s  changing 88 new instantaneous 

infomat ion- - re t r ieva l  sys t ems  make t, possible eommunfcation flows hereto- 

fore considered f an ta s t i c .* f2  

As McEuhan n o t e s ,  thqrei.f&aa replacement and consequent 

A 
Henderson, Kei th .  Erne Synthesis i n  American Publ ic  Administra- 
t i o n ,  New Pork: A s i a  ing House, l'g(f7. 



The stady of communication and its passage from one point t o  

another is what has come to  b 

space i n d u s t r y  knowledge of 

methods for a t tacking  problems applied b 

adminis t ra t ion and problem so3ving oaten 

i n  an electronic-communications or ien ted  urban society.  

The need fo r  organizat ion of decisi 

world t o  resolve environme 

a t a s k  f o r  which such  i n d u s t r i e s  should - be admirab 

based upon information flow to and from decis ion centers is t h e  chief 

characteristic of systems design w i t h  which t h i s  i n d u s t r y  is so” 

familiar. B u t  such  capabili ty is no more important than the 

experience t h e  indus t ry  has had in mission or  program-oriented 

procedures f o r  a t t a i n i n g  t h e  objec t ives  w i t h  which it has been charged, 

This experience with dealing i n  organized, bounded and complex wholes 

has provided a bank of knowledge of s y s t e m s  which by analogy can 

prove. important . 

suited.  Brganizat ion 

2 
McLuhan, Marshall. The Medium 1s t he  Xessage. New York: Bandon? 
House, 1967. 



Assembling or' co personnel and o the r  resources  

king organizat ion with the  tools-the 

his industry has developed 'would seem .to. ha la  

promise e 

These methods of attack imply methdd, order arrang 

e opposite t o  the v iewatha t  everything depends on everything 

This industry is used t o  working wi th  h ie rarch ies  09 systems,. else. 

each a sub-sek 60 organized as t o  c o n s t i t u t e  a component contr ibut ing 

t o  t h e  whole. 

understanding t h a t  no p a r t  can  be considered i n  i s o l a t i o n  from the 

In any organizat ion,  a systemrs approach involves t he  

o v e r a l l  ob jec t ives  of t he  whole of which it is BC cont r ibu t ing  p a r t ,  

an awareness of t h e  big-picture. The c i t y  itself is a system 

which r equ i r e s  management .3 

Similar ly  many governmental programs which requi re  information 

systems t h a t  mus t  precede management systems c o n s t i t u t e  i d e n t i f i c a b l e  

e n t i t k s ,  Thus,  E l l i o t  Lumbard, special a s s i s t a n t  t o  Governor 

Bockefeller has said: 

qtFor systems purposes jus t ice  mus t  be regarded a s  one area, as 
a u n i t ,  concerned w i t h  pP'otaction of t h e  persons and property of 
t h e  public.  Unfortunately,  however, many tend to  th ink  o f  
c r i m i n a l  j u s t i c e  in fragmented and compartmentialized ways, with 
separa te  approaches f o r  each of t h e  s ix  broad func t iona l  grnupings 
t h a t  are really part of the  one whole.,.Yet they exist f o r  one 
purpose, it is one defendent who goes through them successively.  
It is t r u e  t h a t  t h e  governmental s t r u c t u r e  for adminis t ra t ive 
cr iminal  Justice is a r i g i d  legacy of h i s t o r y  and in tense ly  
d i f f i c u l t y  t o  change. The whole fabric of our c r imina l  justice 
s t r u c t u r e  is t i g h t l y  woven i n t o  our government and t h e  l i fe  and 
law of our people. ??e have t e r r l f i c  d i f f i c u l t y  i n  breaking free 
i n t o  n0w approaches. B u t  systems ana lys i s  need not be restricted. 
They have a new chance t o  ' c u t  across a l l  l i n e s  and concern 
themselves wi th  funct ion alone with an operat ional  approach that 
ut i l izes  and se rv ices  t h e  government s t ructwe as it  exist^.^' 

3 
Berkman, Eerrnan G, "Planning Information Systems and E l e c ~ r o ~ i ~  
Data PTocessing.~* 
On ADP Sn Local Government Harch 30, 1965, 

Paper before t h e  SDC-University of Ga. 
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Tdus we are able t o  iden t i fy  a new f i e l d  f o r  study with new 

methods of attack--systems engfneering t o  con t ro l  and 

8 y s t  e m s .  

The California  waste d isposa l  systems study and t r a n  

and cr iminal  inves t iga t ion  and information s t u d i e s  

of public  systems, 

The management of such publ ic  sysIems involves planning, o r g a ~ i ~ i n g  

and cont ro l l ing ,  9%ese i n  t u r n  depend upan ~ ~ ~ ~ ~ a t i ~ ~  flow and . 

communication for  decision-making. Hence, Anformation f l o w  and 

communication are v i t a l  t o  a sys tems approach fs so managing syskems. 

as t o  solve problems. 

System ana lys i s ,  system des ign  and system management depend on 

analogy which is expressed i n  models, perhaps appl icable  t o  many 

d i f f e r e n t  systems, In  macrocosmic terms there mag be no d i s t i n c t i o n  

between p r i v a t e  and publ ic  en terpr izes .  There are a number of 

subf i e lds  that  have developed w i t h  which t h i s  industry has worked 

which help form model8 u s e f u l  t o  a systems approacb appl icable  equally 

to the p r i v a t e  and publ ic  sec tor :  , 

(a) Cybernetics, t h e  science of communication and cont ro l ,  ’ 

(b) Operations msearch, the  appl ica t ion  of mathematical 

( 6 )  Information theory deal ing with the mathematical modeling 
of probabi l i ty  d i s t r i b u t i o n s  f o r  clewing channels of  
communication of random noise. 

.r.modeling t o  researching operat ions and programs. 

(d) Organization theory. 

LSIP these 838 in te r -d isc ip l inary ,  A frame must bind them together. 

This frame is t h e  system. 

The development of sys tems theory involved picking out of these  

f i e l d s  such comon phenomena as t o  provide a general model common 
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1s are applied to the  s t r u c t u r i n g  of a h i e  

o f  l e v e l s  of complexity, a more general  theory of systems becomes 

possibrs, 

sectoro rocedures for ident i fy ing  and s tudying any 

phenomena as a system which t h e  aero-space fndustry has developed to SIC 

fine wt:l 

is is a major area of p r i v a t e  cont r ibu t ion  t o  the pub l i c  

1, Ascertain t h e  static s t r u c t u r e  or  genera l  frame, t h e  anatomy 
o r  geography of the  phenomena so as t o  a s c e r t a i n  t h e  parameters 
of! relevancy. 

predetermined and necessary changes, This  is t h e  clockwork 
of t he  system. 

2, Ascertain the  simplest dynamics of t h e  system, t ha t  is t h e  

3, Ascertain t h e  con t ro l  mechanisms which govern the systemo 

In s tudying the  con t ro l  mechanisms, t h e  thermostats i n  t h e  system 

i.e., t he  cyberne t ics  of the system. 

must  be i d e n t i f i e d ,  Describing the  transmission and i n t e r p r e t a t i o n  

of in2ormaCion w i l l  help locate these thermostats. The emerging: 

homeostatis model is the cybernetic or con t ro l  system. TO t h e  

ex ten t  a system is a thermostats, it is closed-loop system. It  may 

be t h a t  an  emerging system espec ia l ly  i n  publ ic  management w i l l  be an 

open-system, which can be i d e n t i f i e d  and described. Such a system 

may be self-maintaining, w i t h  its own reproduction structure. The 

system t h u s  i d e n t i f i e d  mus t  be related t o  the e x t e r n a l  world of which 

it is a p a r t ,  

Thus it is w e l l  known t h a t  purposes of government change wi th  t h e  

enviornment . Machinery f o r  achieving these ob jec t ives ,  however, also 

change w i t h  the environment. The r e l a t i o n s  sf any system nested in a n  

1. 
Boulding,Kenneth, "General Systems Theory: The Skeleton of 
Science," Management Science;:April, XG66,  3197-208, 
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environment c o n s t i t u t e  t h e  ecology within which the  system occursol 

An approach of t h i s  type  of studying t h e  po l i t i ca l  basis of adminis t ra t ion  

r evea l s  s e v e r a l  i n t e r e s t i n g  components. Such an approach r e v e a l s  

that t r a n s f e r  mechanisms for  communicating w i t h  t h i s  world must  t h e  

s tudied.  In 8yGtems involving human actorss such as t h e  man-in-space 

programl s p e c i f i c  characteristics involve increased mobil i ty ,  technological  

behavior, and self-awareness and multi-dimensional feedback, Human 

acLors 9 of course, play  as important and even more important roles i m  

urban and public systems. 

In  S U C ~  systems there can  be i d e n t i f i e d  spec ia l i zed  information 

receptors which increase  enormouoly t h e  in t ake  of information, 

specialiaed data organizers  o r  processors  which provide the  images. 

The images i n  systems involving humans are extremely important. For 

i t  is not t h e  s p e c i f i c  s t i m u l u s  t o  which behavior then responds b u t  t o  

image o r  p a t t e r n s  recognized. The problem here is t h a t  p red ic t ion  

of behavior of these systems involves the  In te rvent ion  of th i s ' imags  

between s t imulus and response. The mechanism involves some type  of 

screening process which t h e  behavior ia l  scaences study. 

In systems involving human actors such cons idera t ions  as w e  have 

noted as t o  image c rea t ion ,  p a t t e r n  recogni t ion ,  and motive means t h a t  

c :  2 important t o  o u r  concerns is t h e  human being as a system, a subject 

also s tudied by t h e  aero-space industry.  

And now w e  come t o  the  Broblem perhaps most d i f f i c u l t  o f  a l l ,  

t he  r e l a t i o n s h i p  of t h e  ind iv idua l  huma!,system to  t h e  social system, 

i . e . , social organiea t  ion,  

1 - 
-us, John M, Ref lec t ions  on Publ ic  Administration, Birmingham: 
Universi ty  02 Alabama Press, 1947 9 P. 1-200 

. . . . . -. 



Social 

of the 

w e  can 

animal 

organizat ion,  i t s e l f ,  can be considered a system independent 

system t o  which i t  is 

begin using the  term p u b l i c  

w i t  t h e  indus t ry  has  

1 these po in t s  of 

of course relate , It is here t h a t  

sys tem as describing 

not y e t  had to cope, 

contact  t o  t h e  s t u d y  

a very s p e c i a l  

of systems 

i n  publ ic   management^ there m i l l  always be "unescapables, unknowables 

and absolutesq' which exh5bit symbiotic s t r u c t u r e  and r e l a t ionsh ip ,  

Hence, publ ic  problem so lv ing  involves man-machine i n t e r a c t i o n s  where 

t h e  physical  environment and the"hard" t o o l s  of modern c i v i l i z a t i o n  

oons t i t u t e  the machine part ,  B u t  it involves more importantly t h e  

nment. T h i s  the i n d u s t r y  has seen less of than  would be 

necessary for success. 

Publ ic  management as a s y s t e m  is open i n  the  sense  t h a t  there is 

maintained a dynamic equi1ibriu.m as t h e  sys t em is influenced by, and 

inf luences ,  its enviFQnment, and t h e  space s h i p  earth is more complex 

than others. Such problems as encountered i n  the aero-space program 

have led to a great deal of i n s i g h t  into environment c rea t ion  w i t h  man 

a t  t h e  "button,ss B u t  more i n s i g h t  is needed i n t o  man-to-man i n t e r a c t i o n ,  

Y e t  t h e  aero-space success s t o r y  is s u f f i c t e n t l y  s i g n i f i c a n t  t o  have 

induced President  Johnson i n  his budget message t o  t h e  new 90th Congress 

of January 24 t o  u rge  programs for a s s i s t i n g  state and local governments 

in'.the app l i ca t lon  of such  procedures as have been successful i n  t he  

aero-space sector for  management of the i r  programs, 

Of particular concern now is t h e  establishment of sound planning, 

programming, and budget systems r equ i r ing -da ta  and information systems. 
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For PPBS requires that agencies: 

fundamental obje  
these regardless 

2. Set  o u t  s p e c i f i c  
ob jec t ives  w i t h i  

3. Analyze an 
agains t  those of a 

Eenee , olves  i d e n t i f i c a t i o n  of governmental ob jec t ives ,  . 

e x p l i c i t  systematic iden t i f  icat io  

Objectives estimates of t o t a l  ' cos t  implibations of eaeh a l t e r n a t i v e  

and estimates of,expected r e s u l t s  of each a l t e r n a t i v e ,  

coneiguration of a number of d i f f e r e n t  concepts i n t o  a package and 

t h e i r  s y s t e m a t i c  appl ica t ion  as a package i n  government is newe 

of a l te rna te 'ways  t o  ca r ry  ou t  

This 

In these areas, t h e  p r i v a t e  sector motivated by t h e  necess i ty  

for  showing prof i ts  and f o r  general ly  assur ing  corporate  growth, 

has had vas t  experience. 

systems ana lys i s ,  systems e n g i n e e r i n g ,  and systems management each a 

specific f ield.1 

C o n t r i b u t i o n s  involve knowledge of 

We areinow subjec t ing  t h e  adminis t ra t ive  and management 

e n t  i f  iable , observable and measureable pro 

t r u c t u r e  , e x p l i c i t  'measurement, p rec i s ion  and subJect ive 

p robab i l i t y  ~ n a l ~ s i s  are sup ng i n t u i t i o n  and gudgement . 
enabling t h i s  type  of information 

revolu t ion  f i v e  decis ion results. 

hether t r a n s f e r  of thest3 techniques 

ve methods can not be used for  

t h e  f ind ings  of t h e  behavorial 

employed i n  the  p r i v a t e  sector cannot be of 



Our quest ion is t o  what ex ten t  can these developments i n  techniques 

and technology i n  t h e  pr ivaee sector be nsfer red  t o  b l i c  systems, 

We are faced here  w i t h  three problems, Publ ic  apathy and lack  

of understanding as to  t h e  magnitude and s e v e r i t y ' o f  t h e  problems 

wi th  which we . Neans of information 

t r ansge r  is a second. 

as agents  of t r a n s f e r c  

The aero-space groupd can play  impoptant roles 

nowever, there is a f o u r t h  question as fundmental as the  means 

of desseminating information and experience on t h e  u t i l i z a t i o n  of these 

t echn iqm and technologies.. 

That quest ion is: How d i f f e r e n t  is the  management environment 

of a publ ic  system as compared Lo t h e  pr iva te?  

Insofar  as the dissemination problem is concerned, it seems t o  

m e  cont r ibu t ion  and t r a n s f e r  i n  s e v e r a l  areas should be possible:  

1, Experience w i t h  mathematical models, techniques,  and method 
of a t t a c k  including knowledge of statistical techniques. 
Standards of r e l i a b i l i t y  ana lys i s  can have profound effects 
on o u r  everyday l i fe .  

machine systems. 
- 2 .  Knowledge of psychological impacts and r eac t ions  of man- 

30 Computer c a p a b i l i t y  and technology. 

4, Knowledge of t h e  physical universe and many of t h e  elements 
necessary for  maintaining l i f e  in t h a t  universe. 

5 ,  Knowledge of systems techniques invo1ving:l 
(a) Establ i sh ing  mission r e q u i r  

(b) Separating a sys b l e  components and sub- 
systems. 

(c) Deriving general  system requirements 

(d) Analyzing t o  i d e n t f f y  optimum combination of subsystems. . 
Rogers, W.L, "Aero-space Systems Technology and . the  Greation of 
Environment," 
August 3+4-18# 1966. 

Paper presented at AIP &nference, Port land,  Oregon, 
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operat ional  criteria, 

a t  objec t ives  have been 

ng and operat ing the  s y s  

area w i l l  be those programmed decision- 
he decis ions are rou t ine  and r e p e t i t i v e  in the 

With c erning possible t r a n s f e r  noted, w e  must now 

t u r n  t o  probl ,, F i r s t l y  major governmental decision-making 

for  the most be non-programmed i n  that it is complex,non- 

repet ikivej a ue, 'Where- non-programmed information processing is 

i nvolved,exp 

<, 

n t h e  pr ivate  sector is of a more l imited 

u t i l i t y  0 

More i m p 0  non-programmed decision-making occurs i n  a 

management env n t ,  The executive climate or management environment 

affords the  i t h i n  which ideas and people can encourage and 

expedite new which have m e r i t ;  t h a t  climate must be one where 

such concept hallanges not crises, where subs t an t i a l  numbers 

of officials orrned in some detai l  about new ideas, where 

a c t i v e  i n v o ~ v e r n ~  a r t i c i p a t i o n  and cooperation a t  every stage 

of p o t e n t i a l  e encouraged. 

ecause there are deep-rosted Sears  and points 

of resist anc t be c l a r i f i e d ,  understood, and eliminated, bu t  

also because ef f ic ien t  sys tem should be computerieed, e x i s t i n g  

a b i n i s t r a t i v  and procedures, information, and communication 

channels and n ks have t o  be examined i n  great detai l  before they are 

concretized i ensive hardware and software packages. '. : .. - -  
wgthin w h h h  t h e  public systems engineer must  operate 

cal environment within which the  aero-space systems 

e most p a r t ,  It i s  an environment of man-made law 

publ ic  environment differs from the  private sector 

is not' only t h  

engineer. work 

and -rem lat  ion, 
whir:ti (IHU he sriu~rsra.(:eJ RW fv3'kowni 
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1. l i v e  c lose  to cons t i tuents .  They are vis ible ,  

Accontabi l i ty  t o  t h e  publ ic  ore important , 

system, for exatnple 

f i n d s  it d i f f i c u l t  t o  

ds of a more immediate 9 bot 

nd patronage. For introducing new technology 

planning becomes d i f f i c u l t  as elected support changes d i r ec t ion ,  

2. Due t o  t h e  f&%upeof the electoral process, w i t h  respec t  t o  

ing  posit ions there is perhaps less understanding 

of the  software-hardware requirements i n  t h e  publ ic  t han  i n  

t h e  p r i v a t e  s e d m r s .  Xndeed t h e  knowledge of t echn ica l  

s p e c i a l i z a t i o n  r e q u i r e x i  i n  t h e  f i e l d  is more than can be 

expected of t h e  publ ic  e l e c t i n g  these Officials.  Such 

spec ia l i zed  knowledge leads t o  an electorate, a pub l i c ,  

unsympathjic and indeed perhaps even hos t i le  t o  expenditure 
0 

for i n s t a l l a t i o n s  and soph i s t i ca t ed  technique, 

3, The problem of! c i v i l  liberties is an *espec ia l ly  d i f f i c u l t  

one i n  public work. Problems of disclosure on types  of information 

which only publ ic  power can generate cannot be compared t o  t h e  

voluntary a s soc ia t ion  which characterizes t h e  p r i v a t e  sector. 

4, Secur i ty  experience i n  aero-space may be appl icable  t o  soie 

degree. But a p o l i t i c a l  system has been b u i l t  t o  assure 

vimaximum freedom(? from outs ide  invasion and a moral system has 

developed i n  response which is r e s i s t a n t  t o  change, An e n t e r p r i s e  

economy may degend upon t h i s  pro tec t ion ,  



laces a particular r e s p o n s i b i l i t y  ox1 the  public 

f: as does publfc  

d local l a w s ,  adminis t ra t  

i s i o n s  c o n s t i t u t e  the  guts eons t r  

t h e  system. These change a 

systems. Federallsm i 

r sys t ems  nest. Not only 818 c e n t e r s  02 

ifferent from where hey should be in terms 

nd management, b u t  arg n iza t ion ,  funding, 

.. personnel rogramming a r e  subjec t  t o  t hese  legal cons t r a in t s .  

sd, asrohpace technology rshould l e a r n  from public 

adminis t ra t ion.  

7 .  Lack of environmental s tandards on which t o  base design 

t only from our lack of knowledge of the  physical  

e ~ ~ i r o n ~ e n t  b u t  also from t h e  nature  of publ ic  purpose, 

Eff ic iency and cost may have to be tempered 88 decis ion  r u l e s .  

Localnesso responsiveness and accessibixity rather than  

y or economy may characterize public purpose, 

8 ,  Social o b j ~ c ~ ~ ~ e s  are d i f f i c u l t  t o  i d e n t i t y .  19 decis ion  rules 

a m  d i ~ f i ~ ~ l ~  t o  a s c e r t a i n  i n  publjSi systems the ideng i f i ca t ion  

of 0b n publ ic  systems are even more complex. 

Soc ia l  w s l  func t ions  are d i f f i cu l t  t o  a s c e r t a i n ,  if 

d; all. Here a g a i n ’ t h e r e  asp0 those who claim 

ate welfare function  ma^ mean 
J .  

en% sf freedom 8s t o  change t h e  q u a l i t y  of life. 

ata systems impede stBdy, 
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10. Lack of general ized a n a l y t i c  models for many pub l i e  

s i t u a t i o n s  remain t o  be developed. ~ p e c i ~ i c a l l y 9  over 

s impl i f i ca t ion  can be a major p i t f a l l .  The range of 

11 0 

12 0 

a l t e r n a t i v e  systems i& unknown. , Known v i r i a t i o n s  t e c h n i c a l l y  

a v a i l a b l e  may be less t h a n  t echn ica l ly  feasible in the  ljlg 

of vested i n t e r e s t  and f inancing ~ ~ ~ s ~ b l i t i e s ,  

Polit ical  systems are b u i l t  t o  develop mechanisms for 

bui ld ing  and maintaining p o l i t i c a l  power. 

and expenditure a l l o c a t i o n  are as much sub3ec.l: t o  these 

c o n s t r a i n t s  as t o  other decis ion r u l e @ .  

Sub-sysstems may be the way t o  analyze pub l i c  systems, b u t  

sub-optimination may not be relevant .  Some t i m e  ago, 

the  t e r m  s a t i s f i s i n g  so lu t ions  w a s  coined. 

Job generat ion 

How meaningful t h i s  

is i n  managing complex systems is quest ionable ,  IncrementalPsm, 

not planning, may be t h e  only way t o  cope w i t h  complex 

publ ic  systems. If so, t h e  planning, normative, p r e s c r i p t i v e  

aspects of system a n a l y s i s  design and management may be 

impossible, If so,  of what use are half-way measures where no 

criteria are ava i l ab le  for j u d g i n g  a t o t a l  s y s t e m  in terms of 

its sub-models, 

13, Costs and e f f i c i e n c y  may be necessary t o  a s s u r e  t h e  success of 

a business. Upon u s e  of new management techniques may depend 

t h e  business  itself, no t  so i n  government. Resis tance . t o  

change i a  greater in government , W a d i t i o n  p ro tec t s ,  
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Despite these d i f f i c u l t i e s ,  contr ibut ion can and w i l l  

though painstaking 

l igh t  of the  disorganieat 

rth-while.  A change i n  

is what w e  we seeking. B u t  extensive s 

i n s t a b i l i t y  VEI. r u l e  of l a w  to enable adequate p r iva t e  decision-making 

are at stake. 

Because of these characteristics, the  aero-space systems engineer 

cannot do the job himself. But by working w i t h  o the r  emerging 

specialized personnel on an in te rd isc ip l inary  team w e  can mitigate 

disruption. To work i n  publio systems,  t h e  industry w i l l  have t o  work 

w i t h  those experienced i n  publ ic  adminis t ra t ion,  urban and regional 

planning, and housing, lawyers t ra ined  i n  c o n s t i t u t i o n a l  and 

adminis t ra t ive l a w ,  s o c i a l  workers and community organizerso  exper t s  

i n  public personnel adminis t ra t ion and publ ic  f inance,  both on the  local 

and na t iona l  levels .  

This teamwork the systems ana1ys.t' is used to. For t h e  sys tems 
r ",- 
analys$:s does not def ine or iden t i fy  problems on h i s  own. Problem 

ident i f ica t ion  is a team e f f o r t  and t h e  first s t e p  in systems 

engineering. 

system and variable i d e n t i f i c a t i o n ,  Here the  systems engineer must  work 

w i t h  t h e  social science s p e c i a l i s t s  not exdluding them i n  the  search 

for  a l t e r n a t i v e  models, i n  e s t ab l i sh ing  f e a s i b i l i t y  of and u l t imate ly  

in learning the management.oP the system. He is a new member of the  

Hodel construct ion and appl ica t ion  depend onxproper 
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publ ic  team. 

' Y e t  w e  must  face 

may be a form of s o c i a l  e n g i n e e r i  

and v-azlrlBs.1 For the  aero-space 

t ra ined  t o  exclude from cons idera t ion  the  '%A 

non-measurable, the  human conside 

systems, He w i l l  include t only if w e  know more about how t 

subject these t o  measurement .2 

create and condi t ion system dynamics so far have not been as s u f f i c i e n t l y  

s t u d i e d  i n  terms of mathematically treatable n-dimensional space8. 

Jargon differehces w i l l  not overcome real  problems. 

f a m i l i a r i t y  w i t h  pol i t ical  ,admi n i s t r a t f v e  ,socialrand economic 

i n s t i t u t i o n s  as they impact t h e  pub l i c  sector w i l l  not only render  

t h e  publ ic  systems engineer i n e f f e c t i v e ,  b u t  can be disastrous. 

Needed is not only t h e  wedding of t h e  computer w i t h  opera t ions  research 

and sys t em ana lys i s .  More necessary for  advance in public  problem 

solv ing  is the  l i v i n g  together of t h e  f ami ly  formed, t h e  team which 

must be wielded together. 

Measurement of human dimensions which 

La& of 

1 
Eoos, Xda, Review of the New Utopians by Robert Boguslaw,  1966. 

2 
Churchman, C. West. 
P r e n t i s e  B a l l ,  1961. 

Predic t ion  and Optimal. Design, N.Y. 
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In a paper presented i n  t h i s  same c i t y  on December 28, 1967, 

Professor Wilensky of the  University of Cgl i forn ia ,  B e r  y,  pointed 

o u t  t h a t  when thsre is an i n a b i l i t y  t o  mus te r  the  i n t e l  

f o r  successf u l  p u r s u i t  of organiza t iona l  goa ls  , when re levent  

information is not i n  t h e  system as a r e s u l t  of t h e  lack of appropr ia te  

searching procedures, w e  have a case of " in t e l l i gence  failure.'0 But 

"when information is i n  t h e  s y s t e m  b u t  the intended r e c i p i e n t  is not' 

in a pos i t i on  t o  act upon it because he i s  c l e a r l y  eons t ra in ted  by 
I 1  

f6aces beyond h i s  con t ro l ,  w e  cannot refer t o  this as i n t e l l i g e n c e  
It 

f a i l u r e ,  It may r e a l l y  be a power failure,  

Hence, as he p u t s  i t ,  "competent organizat ion of t h e  i n t e l l i g e n c e  

func t ion  cannot s u b s t i t u t e  for p o l i t i c a l  judgement and adminis t ra t ive  

leadership." 

s tandards  for  judging performance of adminis t ra t ive  leaders--are 

affected by in t e l l i gence .  

The d i r e c t i o n  and e f fec t iveness  of policy reasonable 

But: more important perhaps are those who 

can  grasp t h e  l i m i t a t i o n s  as w e l l  as the  cont r ibu t ions  of men 

of knowledge, T h i s  1essba.i the system engineer may l e a r n  through 

l i v i n g  w i t h  t h e  public adminis t ra tor .  

Status ,  power, promotion, opportunity are elements i n  system 

management. Employment of o n - l i n e  adminis t ra tdrs  i n  designing 

and managing from f i r i n g  l i n e  'knowledge may remove t h e  cost of 

s p e c i a l i z a t i o n  i n  i n t e l l i g e n c e ,  

as an information produaer; H i s  d i s tance  from t h e  user  r e s u l t s  i n  

The system exper t  may be parochia l  

power failure,  

no less accou$t for power f a i l u r e  than  the  f a i l u r e  t o  provide 

due regard for such elements as ,hierarchy, sper r ia l i sa t ion ,  c e n t r a l i z a t i o n ,  

Lack of u s e r  input  and danger from u s e r  s epa ra t ion  



-22- 

occupational ideology which cons t i t u t e  baarrierrs t o  i 

and use0 The f l e s h  t h i s  skelston,the pu 

the  system designer f i l l  to _I_ avoid system fa i lure .  

W e  w i l l  need t h e  aero-space specialist b u t  he m u s t  be r 

He must  be t r a i n e d  to work w i t h  a new type  of tam4 The emerging 

profession w i l l  be t h e . p u b l i c  systems analyst  for t h e  t r a i n i n g  

whom University c u r r i c u l a  will have t o  be developed and financed. 

Research in publ ic  systems will have t o  bs develope using aero-apace 

industry,  un ivers i ty  and government talent w o ~ ~ ~ n g  I n  publ ic  systems 

laboratories. Action i n  these areas  is necesaary nor. . 


